Abstract The Ca2' sensitivity of myofilaments was compared before and after skinning in the same rat trabeculae at a diastolic sarcomere length of 2.2 to 2.3 ,um. Trabeculae from rat right ventricle were loaded with fura-2 salt by iontophoretic microinjection, and [Ca 2+i was determined from the epifluorescence at 510 nm when excited at 340 and 380 nm. Steady (Circ Res. 1994;74:408-415.) Key Words * intracellular calcium * intracellular magnesium * excitation-contraction coupling * cardiac muscle and after skinning in the same cardiac muscles. Such an approach has several advantages: (1) maximal Ca2'-activated force can be compared directly before and after skinning; (2) sarcomere length, which is an important factor affecting force generation,8 can be controlled and kept at the same length before and after skinning; and (3) possible variations from muscle to muscle can be minimized. This study demonstrates that there is indeed a disparity in the force-[Ca21] relations obtained before and after skinning. Decreasing [Mg2+] in the bathing solution to the lowest level that we measured with Mg-fura-2 in this preparation shifted the force- [Ca2+] relation to the left, but important differences were still detectable after skinning. A preliminary report has appeared.9
Abstract The Ca2' sensitivity of myofilaments was compared before and after skinning in the same rat trabeculae at a diastolic sarcomere length of 2.2 to 2.3 ,um. Trabeculae from rat right ventricle were loaded with fura-2 salt by iontophoretic microinjection, and [Ca 2+i was determined from the epifluorescence at 510 nm when excited at 340 and 380 nm. Steadystate activation was achieved by stimulating the muscle at 10 Hz after 10 to 20 minutes of application of ryanodine (5 gmol/L). The muscles were then skinned with Triton X-100 (1%) for The large difference in the force-[Ca2+] relation between intact and skinned cardiac preparations has never been confirmed directly in the same muscles, nor is the reason for this apparent discrepancy known. We sought to determine the force-[Ca21] relation before and after skinning in the same cardiac muscles. Such an approach has several advantages: (1) maximal Ca2'-activated force can be compared directly before and after skinning; (2) sarcomere length, which is an important factor affecting force generation,8 can be controlled and kept at the same length before and after skinning; and (3) possible variations from muscle to muscle can be minimized. This study demonstrates that there is indeed a disparity in the force-[Ca21] relations obtained before and after skinning. Decreasing [Mg2+] in the bathing solution to the lowest level that we measured with Mg-fura-2 in this preparation shifted the force-[Ca2+] relation to the left, but important differences were still detectable after skinning. A preliminary report has appeared.9
Materials and Methods Preparation
Rats (LBN-F1 brown rats, 200 to 250 g; Harlan, Indianapolis, Ind) were anesthetized with ether and the hearts rapidly excised via a midsternal thoracotomy. Trabeculae from the right ventricle were dissected according to the method described previously.10 The dimensions of the trabeculae were 1.89±0.37 mm long, 0.127±0.045 mm wide, and 0.078+0.021 mm thick (mean±SD, n=22). After dissection, the trabeculae were mounted between a force transducer and a micromanipulator in a perfusion bath. The trabeculae were superfused with Krebs-Henseleit (K-H) buffer equilibrated with 95% 02/5% CO2 gas mixture. The K-H buffer was composed of (in mmol/L): Na+ 142, K' 5, Mg 2+ 1.2, Cl-127.4, P04-2, HCO3-20, CaCl2 0.5, and pH 7.35 to 7.4. The perfusion rate was =10 mL/min, and the preparations were stimulated at 0.5 Hz. All the experiments were performed at room temperature (20°C to 22°C). Fig 2 (right) . Afterward, the muscle was skinned with 1% Triton X-100 in relaxing solution (see "Materials and Methods"). Maximal force was achieved by bathing the skinned trabecula in solution containing 25 gmol/L [Ca24] . Note the virtual identity in the magnitude of force at maximal activation before and after skinning. Preparation 160693.
in the presence of 1.2 mmol/L free Mg 2+ and pH 7.0 (Fig 5) . These [Mg 2+] and pH values were chosen for consistency with most previous skinned fiber studies '8 to determine whether the large differences in the steepness and position of the force-[Ca21] relations between independent studies either in intact or in skinned muscles could be demonstrated in the same muscle. As shown in Fig 5, same before and after skinning. Furthermore, the ionic conditions were chosen such that they had no effect on maximal Ca2+-activated force. This would at least minimize the effects of factors such as pH, inorganic phosphate, and ionic strength, which are known to be possible sources of error in matching the solutions used in skinned fibers to the intact cytoplasm. Fig We first measured intracellular free Mg 2+ concentration using furaptra salt in the same way as we measured intracellular [Ca 2+] in our trabeculae. Fig 6A shows 
